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(57) A battery module according to an embodiment of
the present disclosure may include: a module case hav-
ing an inner space surrounded by a plurality of surfaces to
accommodate battery cells in the inner space and at least
one vent hole provided on a first surface of the plurality of
surfaces so as to lead to the inner space; and a vent hole
cover attached to the module case and configured to
cover the at least one vent hole, wherein the vent hole
cover may include an opening portion provided in a
portion of the vent hole cover corresponding to the at
least one vent hole and configured to be opened by
venting gas from the battery cells.
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Description

TECHNICAL FIELD

[0001] The present application claims priority to Kor-
ean Patent Application No. 10‑2022‑0156386 filed on
November 21, 2022 in the Republic of Korea, the dis-
closures of which are incorporated herein by reference.
[0002] The present disclosure relates to a battery mod-
ule, and a battery pack and a vehicle including the same,
and more specifically, it relates to a battery module hav-
ing a plurality of battery cells capable of being charged
and discharged, and a battery pack and a vehicle includ-
ing the battery module.

BACKGROUND ART

[0003] In general, secondary batteries refer to bat-
teries capable of being repeatedly charged and dis-
charged, such as lithium-ion batteries, lithium polymer
batteries, nickel-cadmium batteries, nickel-hydrogen
batteries, nickel-zinc batteries, and the like. A battery
cell, which is the most fundamental secondary battery,
may provide an output voltage of approximately 2.5V to
4.2V.
[0004] Recently, the secondary batteries have been
applied to devices that require high output voltage and a
large amount of charging capacity, such as electric ve-
hicles or ESSs (Energy Storage Systems), and accord-
ingly, a battery pack, which is manufactured in a manner
of configuring a battery module by connecting a plurality
of battery cells in series, parallel, or a combination thereof
and reconnecting these battery modules in series, par-
allel, or a combination thereof, has been widely used.
[0005] However, as disclosed in Korean Unexamined
Patent Publication No. 10‑2022‑0052183, since existing
battery modules are manufactured by storing multiple
battery cells densely stacked inside a metal case in a
sealed structure, if venting gas is generated from any one
battery cell inside the battery module, it is difficult to
discharge the venting gas to the outside of the battery
module, and heat energy is accumulated inside the bat-
tery module, causing chain thermal runaway or ignition of
other battery cells within a short period of time.
[0006] In addition, the existing battery modules are
unable to discharge high-temperature and high-pressure
venting gas in an intended direction, causing damage to
other battery modules adjacent to the battery module in
which thermal runaway occurred or chain thermal run-
away thereof.

DISCLOSURE

Technical Problem

[0007] The present disclosure has been designed to
solve the problems of the related art, and therefore the
present disclosure is directed to providing a battery mod-

ule capable of quickly discharging venting gas from a
battery cell accommodated inside the battery module to
the outside of the battery module, thereby delaying the
heat propagation time, and a battery pack and a vehicle
including this battery module.
[0008] The present disclosure is also directed to pro-
viding a battery module that controls the discharge of the
venting gas in an intended direction, thereby preventing
damage to other battery cells accommodated in the
battery module and other battery modules adjacent to
the battery module, and chain thermal runaway or ignition
thereof, and a battery pack and a vehicle including the
battery module.

Technical Solution

[0009] In one aspect of the present disclosure, there is
provided a battery module including: a module case
having an inner space surrounded by a plurality of sur-
faces to accommodate battery cells in the inner space
and at least one vent hole provided on a first surface of the
plurality of surfaces so as to lead to the inner space; and a
vent hole cover attached to the module case and config-
ured to cover the at least one vent hole, wherein the vent
hole cover may include an opening portion provided in a
portion of the vent hole cover corresponding to the at
least one vent hole and configured to be opened by
venting gas from the battery cells.
[0010] In an embodiment, the vent hole cover may be
configured in the form of a sheet and attached to the
module case so as to cover at least two of the plurality of
surfaces.
[0011] In an embodiment, the vent hole cover may be
made of a flexible material.
[0012] In an embodiment, the flexible material may
include one or more of polyimide, aromatic polyamide,
and fluoropolymer.
[0013] In an embodiment, the vent hole cover may
include an attachment surface having an adhesive layer
provided thereon and may be configured to be attached
to the outer surface of the module case using the attach-
ment surface.
[0014] In an embodiment, the vent hole cover may
include: a cover portion including the opening portion
and configured to cover the first surface; a first attach-
ment portion extending from one end of the cover portion
and attached to a second surface adjacent to the first
surface among the plurality of surfaces; and a second
attachment portion extending from the other end of the
cover portion and attached to a third surface adjacent to
the first surface among the plurality of surfaces.
[0015] In an embodiment, the opening portion may
include: a lid portion configured to be in close contact
with the module case to close an opening of a corre-
sponding vent hole and to be spaced apart from the
module case when the venting gas is generated to open
the opening; and at least one support portion having one
end connected with a portion of the vent hole cover,
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excluding the lid portion, and the other end connected
with the lid portion so as to support the lid portion spaced
apart from the module case.
[0016] In an embodiment, the module case may in-
clude a blocking beam provided inside the corresponding
vent hole and configured to block the lid portion from
entering the interior of the corresponding vent hole.
[0017] In an embodiment, the at least one support
portion may include: a main support portion configured
to support the lid portion; and a plurality of sub-support
portions provided at positions spaced apart from the main
support portion to support the lid portion and configured
to break if the pressure of the venting gas exceeds a
predetermined threshold pressure.
[0018] In an embodiment, the at least one vent hole
may include a plurality of vent holes arranged in a first
direction, and the vent hole cover may include a plurality
of opening portions respectively corresponding to the
plurality of vent holes and including different numbers
of sub-support portions from each other, and the plurality
of opening portions may be configured such that the
opening portion includes a larger number of sub-support
portions as it is located further in the first direction.
[0019] In an embodiment, the at least one vent hole
may include a plurality of vent holes having openings of
different sizes and arranged in a first direction, and the
plurality of vent holes may be configured such that the
vent hole has a smaller opening as it is located further in
the first direction.
[0020] In an embodiment, the vent hole cover may
include a plurality of opening portions having lid portions
of different sizes corresponding to the plurality of vent
holes, respectively, and the plurality of opening portions
may be configured such that the opening portion has a lid
portion of a smaller size as it is located further in the first
direction.
[0021] In another aspect of the present disclosure,
there is provided a battery pack including the battery
module according to any one of the embodiments de-
scribed above.
[0022] In another aspect of the present disclosure,
there is provided a vehicle including the battery module
according to any one of the embodiments described
above.

Advantageous Effects

[0023] According to the present disclosure, since a
module case of a battery module accommodating battery
cells has a vent hole for discharging venting gas of the
battery cells, and since a vent hole cover attached to the
module case to cover the vent hole includes an opening
portion configured to be opened by the venting gas, it is
possible to prevent foreign substances from entering the
battery module and quickly discharge venting gas gen-
erated from the battery cells to the outside of the battery
module. As a result, the heat propagation time can be
delayed by minimizing the heat energy accumulated in-

side the battery module, and chain thermal runaway or
ignition of other battery cells accommodated in the bat-
tery module can be prevented.
[0024] In addition, the vent holes of the battery module
are provided only on a specific surface among a plurality
of surfaces of the module case, thereby discharging high-
temperature and high-pressure venting gas generated
from the battery cells in an intended direction, and as a
result, it is possible to prevent damage to other battery
modules adjacent to the battery module or chain thermal
runaway thereof.
[0025] In addition, the vent hole cover is configured in
the form of a flexible sheet and attached to the module
case while covering least two of a plurality of surfaces of
the module case, thereby reducing the weight of the
battery module, simplifying the manufacturing process,
and preventing the vent hole cover from being separated
from the module case by the pressure of the venting gas.
[0026] In addition, the opening portion of the vent hole
cover includes, in addition to a main support portion
supporting a lid portion, a plurality of sub-support portions
that are provided at positions spaced apart from the main
support portion to support the lid portion and are config-
ured to break if the pressure of the venting gas exceeds a
predetermined threshold pressure, thereby adjusting the
open area of the vent hole depending on the pressure of
the venting gas.
[0027] In addition, since a blocking beam is provided
inside the vent hole, it is possible to prevent the lid portion
of the opening portion, which opens and closes the open-
ing of the corresponding vent hole, from being broken by
external pressure and being pushed into the interior of the
corresponding vent hole.
[0028] Furthermore, those skilled in the art to which the
present disclosure pertains will be able to clearly under-
stand from the following description that various embodi-
ments according to the present disclosure are able to
solve various technical problems not mentioned above.

DESCRIPTION OF DRAWINGS

[0029]

FIG. 1 is a perspective view illustrating a battery
module according to an embodiment of the present
disclosure.
FIG. 2 is an exploded perspective view illustrating
the battery module shown in FIG. 1.
FIG. 3 is a plan view illustrating the shape of a vent
hole cover before being attached to a module case.
FIG. 4 is an enlarged view illustrating area A1 in FIG.
1.
FIG. 5 is a cross-sectional view of the vent hole cover
taken along a line S1-S1’ in FIG. 4.
FIG. 6 is a diagram illustrating an opening operation
of the vent hole cover shown in FIG. 5.
FIG. 7 is a diagram illustrating an opening portion of a
vent hole cover according to a modified embodiment
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of the present disclosure.
FIG. 8 is a cross-sectional view of the vent hole cover
taken along a line S2-S2’ in FIG. 7.
FIGS. 9 and 10 are diagrams illustrating an opening
operation of the vent hole cover shown in FIG. 8
according to the venting gas pressure.
FIG. 11 is a perspective view illustrating a main frame
of a module case according to a modified embodi-
ment of the present disclosure.
FIG. 12 is a perspective view illustrating a vent hole
cover according to another modified embodiment of
the present disclosure.
FIG. 13 is a diagram illustrating an opening operation
of a cross-sectional portion taken along a line S3-S3’
in FIG. 12.
FIG. 14 is a diagram illustrating a main frame of a
module case and a vent hole cover according to
another modified embodiment of the present disclo-
sure.
FIG. 15 is a diagram illustrating a battery pack ac-
cording to an embodiment of the present disclosure.
FIG. 16 is a diagram illustrating a vehicle according
to an embodiment of the present disclosure.

BEST MODE

[0030] Hereinafter, embodiments according to the pre-
sent disclosure will be described in detail with reference
to the accompanying drawings to clarify solutions corre-
sponding to the technical problems of the present dis-
closure. However, in describing the present disclosure, a
description of related known technology, which may ob-
scure the subject matter of the present disclosure, may
be omitted. In addition, the terms used in this specifica-
tion are defined in consideration of the functions in the
present disclosure and may vary depending on the in-
tention of the designer, manufacturer, etc. or custom
thereof. Therefore, definitions of the terms described
below should be made based on the description through-
out this specification.
[0031] FIG. 1 is a perspective view illustrating a battery
module 10 according to an embodiment of the present
disclosure.
[0032] As shown in FIG. 1, the battery module 10
according to an embodiment of the present disclosure
includes a module case 200 and a vent hole cover 300.
[0033] The module case 200 may be configured to
have an inner space surrounded by a plurality of surfaces
and accommodate battery cells in the inner space. Ad-
ditionally, the module case 200 may have at least one
vent hole which leads to the inner space and is provided
on a first surface among the plurality of surfaces. Term-
inals T1 and T2 that are electrically connected to the
battery cells accommodated in the inner space may be
disposed on the outer surface of the module case 200.
[0034] The vent hole cover 300 may be attached to the
outer surface of the module case 200 and may be con-
figured to cover at least one vent hole provided in the

module case 200. In particular, the vent hole cover 300
may have an opening portion 310 that is provided in a
portion of the vent hole cover 300 corresponding to the at
least one vent hole and configured to be opened by
venting gas from the battery cells.
[0035] FIG. 2 is an exploded perspective view illustrat-
ing the battery module 10 shown in FIG. 1.
[0036] As shown in FIG. 2, the module case 200 of the
battery module 10 may include a main frame 210, a first
end frame 220, and a second end frame 230.
[0037] The main frame 210 may be configured to have
an inner space surrounded by a plurality of surfaces and
accommodate at least one battery cell 100 in the inner
space. For example, the main frame 210 may be config-
ured in the form of a tube that has an upper surface, a
lower surface, a left surface, and a right surface and has
openings formed at the front and rear ends, respectively.
In this case, the main frame 210 may be made of a metal
material with rigidity and heat resistance.
[0038] At least one vent hole 212 leading to the inner
space of the main frame 210 may be provided on the
upper surface among the plurality of surfaces constituting
the main frame 210 of the module case 200.
[0039] Meanwhile, the battery cell 100 accommodated
in the module case 200 corresponds to a basic secondary
battery capable of being charged and discharged. This
battery cell 100 may be a pouch-type battery cell
equipped with electrode leads at both ends thereof in
the longitudinal direction (X-axis direction). In this case,
the battery cells accommodated in the module case 200
may be accommodated in the module case 200 in the
state of being stacked on each other in one direction (Y-
axis direction). Depending on the embodiment, the bat-
tery cell 100 accommodated in the module case 200 may
also be configured as a prismatic or cylindrical battery
cell.
[0040] The first end frame 220 may be coupled to the
front end of the main frame 210 and configured to air-
tightly cover the front opening of the main frame 210. In
addition, terminals T1 and T2 to be electrically connected
to the battery cells accommodated in the inner space of
the main frame 210 may be disposed on the outer surface
of the first end frame 220. The first end frame 220 may be
made of metal, synthetic resin, or a combination of metal
and synthetic resin with rigidity and heat resistance.
[0041] The second end frame 230 may be coupled to
the rear end of the main frame 210 and configured to
airtightly cover the rear opening of the main frame 210.
This second end frame 230 may be made of metal,
synthetic resin, or a combination of metal and synthetic
resin with rigidity and heat resistance.
[0042] The vent hole cover 300 may be attached to the
main frame 210 of the module case 200 and configured to
cover the vent hole 212 provided on the upper surface of
the main frame 210. In particular, the vent hole cover 300
may have an opening portion 310 provided in each por-
tion of the vent hole cover 300 corresponding to the vent
hole 212 of the main frame 210. This opening portion 310
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may be configured to be opened by venting gas from the
battery cells accommodated in the module case 200.
[0043] In addition, the vent hole cover 300 may be
configured in the form of a sheet and may be attached
to the module case 200 so as to cover at least two of the
plurality of surfaces of the module case 200. To this end,
the vent hole cover 300 may include a cover portion 302
having the opening portion 310 and covering the upper
surface of the module case 200, a first attachment portion
304 extending from one end of the cover portion 302 and
attached to one surface of the module case 200 adjacent
to the upper surface, and a second attachment portion
306 extending from the other end of the cover portion 302
and attached to the other surface of the module case 200
adjacent to the upper surface.
[0044] FIG. 3 is a plan view illustrating the shape of a
vent hole cover 300 before being attached to a module
case 200.
[0045] As shown in FIG. 3, the vent hole cover 300 may
be configured in the form of a sheet and may be attached
to the module case 200 so as to cover at least two of a
plurality of surfaces of the module case 200.
[0046] To this end, the vent hole cover 300 may be
made of a flexible material. The flexible material consti-
tuting the vent hole cover 300 may include one or more of
polyimide, aromatic polyamide, and fluoropolymer, which
have flexibility and high heat resistance.
[0047] In addition, the vent hole cover 300 may have
attachment surfaces attached to the outer surfaces of the
module case 200. In this case, an adhesive layer may be
provided on the attachment surface of the vent hole cover
300. The vent hole cover 300 may be attached to the
plurality of surfaces of the module case 200, as well as the
upper surface thereof, using the attachment surfaces.
[0048] As mentioned above, the vent hole cover 300
may include a cover portion 302 having the opening
portion 310 and covering a first surface of the module
case 200, a first attachment portion 304 extending from
one end of the coverportion 302 and attached to a second
surface of the module case 200 adjacent to the first
surface, and a second attachment portion 306 extending
from the other end of the cover portion 302 and attached
to a third surface of the module case 200 adjacent to the
first surface. In this case, in addition to the first attach-
ment portion 304 and the second attachment portion 306
of the vent hole cover 300, the cover portion 302 may
have an attachment surface provided with an adhesive
layer.
[0049] FIG. 4 is an enlarged view illustrating area A1 in
FIG. 1.
[0050] As shown in FIG. 4, the opening portion 310 of
the vent hole cover 300 may include a lid portion 312 and
at least one support portion 314.
[0051] The lid portion 312 corresponds to a lid that
opens and closes the opening of a corresponding vent
hole. The lid portion 312 may be configured to be in close
contact with the module case 200 to close the opening of
a corresponding vent hole in the normal case where

venting gas is not generated from the battery cell, but
to be spaced apart from the module case 200 in the case
where venting gas is generated from the battery cell,
thereby opening the opening of the corresponding vent
hole.
[0052] The at least one support portion 314 may have
one end that is integrally connected with a portion of the
vent hole cover 300, excluding the lid portion 312, (e.g.,
the main body portion of the vent hole cover 300 attached
to the module case 200) and the other end that is inte-
grally connected with the lid portion 312 to support the lid
portion 312 spaced apart from the module case 200 by
the pressure of the venting gas.
[0053] The opening portion 310 of the vent hole cover
300 may be configured by forming a notch or incision line
corresponding to the shape of the opening portion 310 on
one surface of a sheet for the vent hole cover.
[0054] FIG. 5 is a cross-sectional view of the vent hole
cover 300 taken along a line S1-S1’ in FIG. 4.
[0055] As shown in FIG. 5, in the normal case where
venting gas is not generated from the battery cell inside
the module case 200, the opening portion 310 of the vent
hole cover 300 may cover and close the opening of a
corresponding vent hole 212 provided on the main frame
210 of the module case 200.
[0056] To this end, the lid portion 312 of the opening
portion 310 may havean area equal to orgreater than that
of the opening of the vent hole 212.
[0057] FIG. 6 is a diagram illustrating an opening op-
eration of the vent hole cover 300 shown in FIG. 5.
[0058] As shown in FIG. 6, if venting gas is generated
from the battery cell inside the module case 200, the
opening portion 310 of the vent hole cover 300 may be
broken and opened by the pressure of the venting gas.
[0059] For example, if venting gas is generated from
the battery cell inside the module case 200, the lid portion
312 of the opening portion 310 may be spaced apart from
the main frame 210 of the module case 200 by the
pressure of the venting gas, so that the opening of the
vent hole 212 may be opened. In this case, the support
portion 314 of the opening portion 310 may support the lid
portion 312 spaced apart from the module case 200, so
that the lid portion 312 may rotate around the support
portion 314 to open the opening of the vent hole 212.
[0060] For reference, if the lid portion 312 is completely
separated from the vent hole cover 300 by the pressure of
the venting gas, the fragments of the separated lid portion
may cause various problems inside the battery pack. To
prevent this problem, the support portion 314 may sup-
port the lid portion 312 such that the lid portion 312 is not
completely separated from the vent hole cover 300.
[0061] As described above, since the vent hole cover
300 attached to the module case 200 and covering the
vent hole 212 of the module case 200 includes the open-
ing portion 310 configured to be opened by the venting
gas from the battery cells accommodated inside the
module case 200, it is possible to prevent foreign sub-
stances from entering the battery module and quickly
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discharge venting gas generated from the battery cells to
the outside of the battery module. As a result, the heat
propagation time can be delayed by minimizing the heat
energy accumulated inside the battery module, and chain
thermal runaway or ignition of other battery cells accom-
modated in the battery module can be prevented.
[0062] In addition, the vent holecover 300 is configured
in the form of a flexible sheet and attached to the module
case 200 while covering least two of a plurality of surfaces
of the module case 200, thereby reducing the weight of
the battery module, simplifying the manufacturing pro-
cess, and preventing the vent hole cover 300 from being
separated from the module case 200 by the pressure of
the venting gas.
[0063] In addition, the vent holes of the battery module
are provided only on a specific surface among a plurality
of surfaces of the module case 200, thereby discharging
high-temperature and high-pressure venting gas gener-
ated from the battery cells in an intended direction, and as
a result, it is possible to prevent damage to other battery
modules adjacent to the battery module or chain thermal
runaway thereof.
[0064] FIG. 7 is a diagram illustrating an opening por-
tion 310A of a vent hole cover 300A according to a
modified embodiment of the present disclosure.
[0065] As shown in FIG. 7, the opening portion 310A of
the vent hole cover 300A may include a lid portion 312A
and a plurality of support portions 314A and 316.
[0066] The lid portion 312A may be configured to be in
close contact with the module case 200 to close the
opening of a corresponding vent hole in the normal case
where venting gas is not generated from the battery cell,
but to be spaced apart from the module case 200 in the
case where venting gas is generated from the battery cell,
thereby opening the opening of the corresponding vent
hole.
[0067] Each of the plurality of support portions 314A
and 316 may have one end that is integrally connected
with a portion of the vent hole cover 300A, excluding the
lid portion 312A, and the other end that is integrally
connected with the lid portion 312A to support the lid
portion 312A spaced apart from the module case 200 by
the pressure of the venting gas.
[0068] In particular, the plurality of support portions
314A and 316 may include a main support portion
314A and a plurality of sub-support portions 316.
[0069] In this case, the main support portion 314A may
be configured to support the lid portion 312A spaced
apart from the module case 200 by the venting gas
pressure. In addition, the plurality of sub-support portions
316 may be provided at positions spaced apart from the
main support portion 314A to support the lid portion 312A
spaced apart from the module case 200 and may be
configured to break if the pressure of the venting gas
exceeds a predetermined threshold pressure. To this
end, each of the plurality of sub-support portions 316
may have the same length and thickness as the main
support portion 314A, but may have a smaller width than

the main support portion 314A.
[0070] For example, if the pressure of the venting gas
generated from the battery cell inside the module case
200 exceeds a first threshold pressure, the tip portion of
the lid portion 312A may be separated from the main body
of the vent hole cover 300A and spaced apart from the
module case, so the vent hole 212 of the module case 200
may be partially opened. In this case, a plurality of sub-
support portions 316 may support the tip portion of the lid
portion 312A.
[0071] In an embodiment, a fold line 318 may be pro-
vided between the tip portion and the remaining portion of
the lid portion 312A to facilitate opening of the tip portion.
The fold line 318 may be configured to be thinner than
other portions of the lid portion 312A.
[0072] Meanwhile, if the pressure of the venting gas
exceeds a second threshold pressure that is greater than
the first threshold pressure, the plurality of sub-support
portions 316 supporting the tip portion of the lid portion
312A may be broken so that the remaining portion of the
lid portion 312A may also be separated from the main
body of the vent hole cover 300A and spaced apart from
the module case 200, thereby completely opening the
vent hole 212 of the module case 200. In this case, the
main support portion 314A may support the entire lid
portion 312A.
[0073] FIG. 8 is a cross-sectional view of the vent hole
cover 300A taken along a line S2-S2’ in FIG. 7.
[0074] As shown in FIG. 8, in the normal case where
venting gas is not generated from the battery cell inside
the module case 200, the opening portion 310A of the
vent hole cover 300A may cover and close the opening of
a corresponding vent hole 212 provided on the main
frame 210 of the module case 200.
[0075] To this end, the lid portion 312A of the opening
portion 310A may have an area equal to or greater than
that of the opening of the vent hole 212. In addition, a fold
line 318 may be provided on one surface of the lid portion
312A to facilitate folding of the lid portion 312A.
[0076] FIGS. 9 and 10 are diagrams illustrating an
opening operation of the vent hole cover 300A shown
in FIG. 8 according to the venting gas pressure.
[0077] First, as shown in FIG. 9, if the pressure of
venting gas generated from the battery cell inside the
module case 200 exceeds a first threshold pressure, the
lid portion 312A may be bent based on the fold line 318 so
that the tip portion of the lid portion 312A may be spaced
apart from the main frame 210 of the module case 200,
thereby partially opening the vent hole 212 of the module
case 200. In this case, the plurality of sub-support por-
tions 316 may support the tip portion of the lid portion
312A.
[0078] Next, as shown in FIG. 10, if the pressure of the
venting gas generated from the battery cell inside the
module case 200 exceeds a second threshold pressure
greater than the first threshold pressure, the plurality of
sub-support portions 316 supporting the tip portion of the
lid portion 312A may be broken so that the remaining
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portion of the lid portion 312A may also be separated from
the main body of the vent hole cover 300A and spaced
apart from the module case 200, thereby completely
opening the vent hole 212 of the module case 200. In
this case, the main support portion 314A may support the
entire lid portion 312A.
[0079] As described above, the opening portion 310A
of the vent hole cover 300A includes, in addition to the
main support portion 314A supporting the lid portion
312A, the plurality of sub-support portions 316 that are
provided at positions spaced apart from the main support
portion 314A to support the lid portion 312A and are
configured to break if the pressure of the venting gas
exceeds a predetermined threshold pressure, thereby
adjusting the open area of the vent hole depending on the
pressure of the venting gas.
[0080] FIG. 11 is a perspective view illustrating a main
frame 210A of a module case according to a modified
embodiment of the present disclosure.
[0081] As shown in FIG. 11, the main frame 210A of the
module case according to a modified embodiment, like
the main frame 210 shown in FIG. 2, may be configured to
have an inner space surrounded by a plurality of surfaces
and accommodate at least one battery cell in the inner
space. For example, the main frame 210A may be con-
figured in the form of a tube that has an upper surface, a
lower surface, a left surface, and a right surface, and has
openings formed at the front and rear ends, respectively.
In this case, the main frame 210A may be made of a metal
material with rigidity and heat resistance.
[0082] In addition, at least one vent hole 212A leading
to the inner space of the main frame 210A may be
provided on the upper surface of the plurality of surfaces
constituting the main frame 210A.
[0083] In particular, the main frame 210A of the module
case may have a blocking beam 214 provided inside the
vent hole 212A and configured to block the lid portion 312
or 312A of the vent hole cover 300 or 300A described
above from entering the vent hole 212A.
[0084] As described above, since the blocking beam
214 is provided inside the vent hole 212A, it is possible to
prevent the lid portion 312 or 312A of the vent hole cover
300 or 300A, which opens and closes the opening of the
vent hole 212A, broken by external pressure such as the
venting gas pressure generated from other battery mod-
ules from being pushed into the interior of the vent hole
212A.
[0085] FIG. 12 is a perspective view illustrating a vent
hole cover 300B according to another modified embodi-
ment of the present disclosure.
[0086] As shown in FIG. 12, in a modified embodiment
of the present disclosure, the main frame 210 or 210A of
the module case 200 may include a plurality of vent holes
arranged in a first direction (Y-axis direction), and the vent
hole cover 300B may have a plurality of opening portions
310B and 310B’ arranged in the first direction so as to
respectively correspond to the plurality of vent holes.
[0087] In this case, the plurality of opening portions

310B and 310B’ may include different numbers of com-
ponents corresponding to the sub-support portion 316 of
the opening portion 310A shown in FIG. 7. In particular,
the plurality of opening portions 310B and 310B’ may be
configured such that the opening portion includes a larger
number of sub-support portions as it is located further in
the first direction.
[0088] For example, the plurality of opening portions
310A may include a first type of opening portion 310B and
a second type of opening portion 310B’. The first type of
opening portion 310B, like the opening portion 310
shown in FIG. 4, may include only a support portion
configured to not break even if the pressure of the venting
gas exceeds a predetermined threshold pressure.
[0089] On the other hand, the second type of opening
portion 310B’, like the opening portion 310A shown in
FIG. 7, may include a main support portion configured to
not break even if the pressure of the venting gas exceeds
the threshold pressure and a plurality of sub-support
portions configured to break if the pressure of the venting
gas exceeds the threshold pressure.
[0090] The first type of opening portion 310B and the
second type of opening portion 310B’ may be arranged in
a predetermined gas discharge direction (e.g., Y-axis
direction). In this case, the first type of opening portion
310B without the sub-support portion is located upstream
and the second type of opening portion 310B’ with the
sub-support portions is located downstream of the first
type of opening portion 310B along the gas discharge
direction.
[0091] As described above, since the plurality of open-
ing portions 310B and 310B’ is configured such that the
opening portion includes a larger number of sub-support
portions as it is located further in the gas discharge
direction, it is possible to minimize the phenomenon in
which the flow of gas discharged from the vent hole
located upstream, based on the gas discharge direction,
is obstructed by the opening portion of the vent hole
located downstream. This is due to the fact that, if the
pressure of the venting gas does not exceed the thresh-
old pressure, the opening portion having a larger number
of sub-support portions has a smaller area that is opened
and erected.
[0092] For reference, the gas discharge direction may
be determined in relation to the gas discharge path of a
battery pack in which the corresponding battery module
10 is accommodated.
[0093] FIG. 13 is a diagram illustrating an opening
operation of a cross-sectional portion taken along a line
S3-S3’ in FIG. 12.
[0094] As shown in FIG. 13, if the pressure of venting
gas generated from the battery cell accommodated in-
side the module case 200 is higher than a first threshold
pressure at which the first and second types of opening
portions 310B and 310B’ are opened and less than a
second threshold pressure at which the sub-support
portion of the second type of opening portion 310B’
breaks, the entire opening portion of the first type of
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opening portion 310B may be opened and erected, but
the second type of opening portion 310B’ may be partially
opened and erected by the sub-support portion.
[0095] As a result, the phenomenon in which the flow of
gas discharged from the vent hole opened by the first type
of opening portion 310B is obstructed by the second type
of opening portion 310B’ may be minimized.
[0096] FIG. 14 is a diagram illustrating a main frame
210B of a module case and a vent hole cover 300C
according to another modified embodiment of the present
disclosure.
[0097] As shown in FIG. 14, the main frame 210B of the
module case may include a plurality of vent holes 212B
and 212B’ having openings of different sizes and ar-
ranged in a predetermined gas discharge direction (Y-
axis direction, the first direction). In this case, the plurality
of vent holes 212B and 212B’ may be configured such
that the vent hole has a smaller opening as it is located
further in the first direction.
[0098] For example, the plurality of vent holes 212B
and 212B’ may include a vent hole 212B with a larger
opening and a vent hole 212B’ with a smaller opening. In
addition, the venting hole 212B with a larger opening may
be located upstream and the venting hole 212B’ with a
smaller opening may be located downstream of the vent-
ing hole 212B in the gas discharge direction.
[0099] Meanwhile, the vent hole cover 300C may in-
clude a plurality of opening portions 310C and 310C’
having lid portions of different sizes from each other
corresponding to the plurality of vent holes 212B and
212B’. In this case, the plurality of opening portions 310C
and 310C’ may be configured such that the opening
portion has a lid portion of a smaller size as it is located
further in the gas discharge direction.
[0100] As described above, since the plurality of vent
holes 212B and 212B’ of the main frame 210B and the
plurality of opening portions 310B and 310B’ of the vent
hole cover 300C are configured to be smaller as they are
located further in the gas discharge direction, it is possi-
ble to minimize the phenomenon in which the flow of gas
discharged from the vent hole located upstream, based
on the gas discharge direction, is obstructed by the
opening portion of the vent hole located downstream.
[0101] FIG. 15 is a diagram illustrating a battery pack
20 according to an embodiment of the present disclosure.
[0102] As shown in FIG. 15, a battery pack 20 accord-
ing to an embodiment of the present disclosure may
include the battery module 10 according to the various
embodiments described above. In addition, the battery
pack 20 may further include a pack case 22 and 24
accommodating one or more battery modules 10.
[0103] The pack case 22 and 24 may include a pack
tray 22 that has an accommodation space for accommo-
dating a plurality of battery modules and a pack lid 24 that
covers the top opening of the pack tray 22.
[0104] The pack tray 22 may include a cross beam 22a
that divides the accommodation space. In addition, a gas
channel 22b for discharging venting gas generated from

each battery assembly may be provided on the wall of the
pack tray 22 forming the accommodation space. For
example, the gas channel 22b may be provided such
that the venting gas of the battery module located on the
left side of the cross beam 22a is discharged in the left
direction and such that the venting gas of the battery
module located on the right side thereof is discharged in
the right direction.
[0105] In addition, the battery pack 20 may further
include a variety of electrical equipment (not shown) that
controls the charging and discharging operation of the
battery module 10 accommodated in the pack case 22
and 24 or the battery cell included in the battery module
10, or monitors SOC (state-of-charge), SOH (state-of-
health), and the like. The electrical equipment may be
accommodated in the pack case 22 and 24 together with
the battery module 10.
[0106] FIG. 16 is a diagram illustrating a vehicle 2
according to an embodiment of the present disclosure.
[0107] As shown in FIG. 16, a vehicle 2 according to an
embodiment of the present disclosure may include the
battery module 10 according to the various embodiments
described above. For example, the vehicle 2 may include
a battery pack 20 containing one or more battery modules
10. In this case, the battery module 10 or the battery pack
20 including the same may provide electrical energy
required for various operations of the vehicle 2.
[0108] For reference, the battery module 10 according
to the present disclosure may be applied to various
electric devices orelectric systems inaddition tovehicles,
and may also be applied to ESSs (Energy Storage Sys-
tems).
[0109] As described above, according to the present
disclosure, since the module case of the battery module
accommodating battery cells has a vent hole for dischar-
ging venting gas of the battery cells, and since a vent hole
cover attached to the module case to cover the vent hole
includes an opening portion configured to be opened by
the venting gas, it is possible to prevent foreign sub-
stances from entering the battery module and quickly
discharge venting gas generated from the battery cells to
the outside of the battery module. As a result, the heat
propagation time can be delayed by minimizing the heat
energy accumulated inside the battery module, and chain
thermal runaway or ignition of other battery cells accom-
modated in the battery module can be prevented.
[0110] In addition, the vent holes of the battery module
are provided only on a specific surface among a plurality
of surfaces of the module case, thereby discharging high-
temperature and high-pressure venting gas generated
from the battery cells in an intended direction, and as a
result, it is possible to prevent damage to other battery
modules adjacent to the battery module or chain thermal
runaway thereof.
[0111] In addition, the vent hole cover is configured in
the form of a flexible sheet and attached to the module
case while covering least two of a plurality of surfaces of
the module case, thereby reducing the weight of the
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battery module, simplifying the manufacturing process,
and preventing the vent hole cover from being separated
from the module case by the pressure of the venting gas.
[0112] In addition, the opening portion of the vent hole
cover includes, in addition to the main support portion
supporting the lid portion, a plurality of sub-support por-
tions that are provided at positions spaced apart from the
main support portion to support the lid portion and are
configured to break if the pressure of venting gas ex-
ceeds a predetermined threshold pressure, thereby ad-
justing the open area of the vent hole depending on the
pressure of venting gas.
[0113] In addition, since a blocking beam is provided
inside the vent hole, it is possible to prevent the lid portion
of the opening portion, which opens and closes the open-
ing of the vent hole, from being broken by external
pressure and being pushed into the interior of the vent
hole.
[0114] Furthermore, it goes without saying that the
embodiments according to the present disclosure are
able to solve various technical problems other than those
mentioned in this specification in the relevant technical
field as well as related technical fields.
[0115] So far, the present disclosure has been de-
scribed with reference to specific embodiments. How-
ever, those skilled in the art will clearly understand that
various modified embodiments may be implemented
within the technical scope of the present disclosure.
Therefore, the previously disclosed embodiments should
be considered as those intended to describe the present
disclosure, instead of those intended to limit the present
disclosure. In other words, the true scope of the technical
idea of the present disclosure is shown in the claims, and
all differences within the scope equivalent thereto should
be construed as being included in the present disclosure.

Claims

1. A battery module comprising:

a module case having an inner space sur-
rounded by a plurality of surfaces to accommo-
date battery cells in the inner space and at least
one vent hole provided on a first surface of the
plurality of surfaces so as to lead to the inner
space; and
a vent hole cover attached to the module case
and configured to cover the at least one vent
hole,
wherein the vent hole cover comprises an open-
ing portion provided in a portion of the vent hole
cover corresponding to the at least one vent hole
and configured to be opened by venting gas
from the battery cells.

2. The battery module according to claim 1,
wherein the vent hole cover is configured in the form

of a sheet and attached to the module case so as to
cover at least two of the plurality of surfaces.

3. The battery module according to claim 2,
wherein the vent hole cover is made of a flexible
material.

4. The battery module according to claim 3,
wherein the flexible material comprises one or more
of polyimide, aromatic polyamide, and fluoropoly-
mer.

5. The battery module according to claim 1,
wherein the vent hole cover comprises an attach-
ment surface having an adhesive layer provided
thereon and is configured to be attached to a outer
surface of the module case using the attachment
surface.

6. The battery module according to claim 1,
wherein the vent hole cover comprises:

a cover portion comprising the opening portion
and configured to cover the first surface;
a first attachment portion extending from one
end of the cover portion and attached to a sec-
ond surface adjacent to the first surface among
the plurality of surfaces; and
a second attachment portion extending from the
other end of the cover portion and attached to a
third surface adjacent to the first surface among
the plurality of surfaces.

7. The battery module according to claim 1,
wherein the opening portion comprises:

a lid portion configured to be in close contact with
the module case to close an opening of a corre-
sponding vent hole and to be separated from the
module case when the venting gas is generated
to open the opening; and
at least one support portion having one end
connected with a portion of the vent hole cover,
excluding the lid portion, and the other end
connected with the lid portion so as to support
the lid portion separated from the module case.

8. The battery module according to claim 7,
wherein the module case comprises a blocking
beam provided inside the corresponding vent hole
and configured to block the lid portion from entering
the interior of the corresponding vent hole.

9. The battery module according to claim 7,
wherein the at least one support portion comprises:

a main support portion configured to support the
lid portion; and
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a plurality of sub-support portions provided at
positions spaced apart from the main support
portion to support the lid portion and configured
to break if the pressure of the venting gas ex-
ceeds a predetermined threshold pressure.

10. The battery module according to claim 9,

wherein the at least one vent hole comprises a
plurality of vent holes arranged in a first direc-
tion,
wherein the vent hole cover comprises a plur-
ality of opening portions respectively corre-
sponding to the plurality of vent holes and com-
prising different numbers of sub-support por-
tions from each other, and
wherein the plurality of opening portions is con-
figured such that the opening portion comprises
a larger number of sub-support portions as it is
located further in the first direction.

11. The battery module according to claim 7,

wherein the at least one vent hole comprises a
plurality of vent holes having openings of differ-
ent sizes and arranged in a first direction, and
wherein the plurality of vent holes is configured
such that the vent hole has a smaller opening as
it is located further in the first direction.

12. The battery module according to claim 11,

wherein the vent hole cover comprises a plur-
ality of opening portions having lid portions of
different sizes corresponding to the plurality of
vent holes, respectively, and
wherein the plurality of opening portions is con-
figured such that the opening portion has a lid
portion of a smaller size as it is located further in
the first direction.

13. A battery pack comprising the battery module ac-
cording to any one of claims 1 to 12.

14. Avehicle comprising the battery module according to
any one of claims 1 to 12.
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